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SJUMMARY

On November 17, 1986, the Nationd Inditute for Oocupetiond Sefety and Hedlth (NIOSH) wesrecuested to
evduge expoaresto wade anesthetic gesesand vigporsin the oparating rooms of the Predoyterian Day Surgary
Unit, Albuquargue, New Mexico. Therequesersweare conoamed with posshleleskege from the anesthetic
equipmat ussd inthegparaing roomsat thisfadlity.

InJanuary 1987, NIOSH investigatars conducted an environmentd survey a thehospitd. Parsond and areaar
sampling and lesk detedtion testing was condudied for nitrous axide (N,O) and helogeneted anesthetic egarntsinthe sx
oparaing rooms (OR9) whereganard anesthesawesbaing adminidered. Inaddiion, messrementsweretskento
asesstheadeguecy of thegenard ventilaioninthe ORs

Andyssadf twaty-aght parsond and gengrd areaar samples adlleded inthe sx OR'sand recovary room reveded
timeweghted averape concantraions (TWA) of NLO ranging fram O parts par million (ppm) to 95 pom, withameen
o 20pom. Rved these samples (18%) exossded the NIOSH recommended expoaurelimit (REL) of 25 ppm for
N,O duing thepaiod of eneshetic adminidration.

TWA conoatrationsof éhranein 14 parsond and areaar samplesranged from lessthen (<) thelimit of detection
(LOD) df 001 milligrams(mg) per sampleto 363 pom, withameenof 031 pom. Fved thesampdles (3620)
exaesded the NIOSH REL. of 05 ppm for helogeneted anestheticswhen usad in comaingionwith nitrous axide: Al
of thesix parsondl and areasamples cdlleted for isoflurene and helathene were bdow thellimit of quentitation of 004

and 003 my/'sample, regpadively.

Messrematsdf thegenad vartilation sydemreveded dl sx OR'sto havein excessof twenty ar drangesper hour.
Duingapationd thesurvey, theganard vantilaion sydgemfar threedf the ORswesinopaede Thiswoudhave
likely resLited in higher then nomnd expoaresinthexe ORs

Onthebedasaf thedatadatained during thisinvestigetion, it wes detamined thet apatentid for overexpoaLreto
nirousaxideand ethrane exided for anployesswarking inthe Predoytarian Day Surgary Canter @ thetimed this
uvey. Recommadaionsaeindudedintheful body of thisrepart desgned to ranfarcethe hogaitd'sexding
program for contralling employes expoaLresto wade anesthelic geses and vgpars

Key Wards SC 8062 (Gangrd Medicd & Surgicd Hosaitdy) nitrous axide, etihrane, helatheneg, isoflurane,
hdlogereted anesthetics scavenging
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INTRODUCTION

On November 17, 1986, NIOSH recaved arequest from employess a the Presytarian Day Surgary Unit,
Albuouerque New Mexioo, for ahedth hezard evadugtion. Therequesterswere concamed with possblelesksinthe
aneshelic equipmat usad inthe opaaing roomsat thefadlity.

OnJanuary 20, 21, and 22, NIOSH invedigetars condudied anintid/evironmentd aurnvey a thehogaitd. Duningthis
urvey, beckground informétion on theneture of the hogaital operationswias dotained, and persond and areadr
sampling was condudted for nitrous axide (NLO) and hdlogenated anesthetic egants Lesk detedtionfor N,O was
dso condudad inthe OR'sduing surgicdl proosdures: In addition, messrementswere teken to assessthe adeouiecy
o thegenad vattiladion s/qemintheORs

BACKGROUND

ThePredoytarian Day Surgary Unit, Albugquargue, New Mexico, provides outpetient Surgery savioesfor those
indvidudswhoseaurga'y doesnat requireovamight fays The Day Surgary Unit hesSix oparaing rooms OR'9), with
threeroomsonather Sdedf acanird comidor. Each room contains an anesthetic cart equiipped with avaouum
savagng sydan. Gaad vatilaiontothe ORsisupdied by two ssparate sydems onesydemwhich updliesar
to ORNJs1, 2, ad 3, and assoond sysemwhich appliesar to ORNos4, 5, and 6. Inaddition, down thehdll
fromthe ORsisarecovay roomwhare paientsaetsken fdlomng aurgay. Rasond invaved inaurgcd
proceduresgangrdly indude asaminimum, thesurgeon(9), an anesthesidogie, asorub nursg, and adraulaing nurse

MATERIALSAND METHODS

OnJnuary 20, 21 and 22, NIOSH investigators conducted an environmentd aunvey a the Presyterian Day
rgay Cate. Thesurvey wasdesigned to assessemployee expoaresto NLO and the hel ogeneted anesthetic
apatsusad duing thecourseof thesurgicdl prooaolres asswidl asto identify patentid sources of wede anesthetic ges
expoarethrough lesk detedtion using diredt reeding ingrumentation.

Envirormentd ssmplesadlledted for the assessmant of employesexposuresindudead bath parsord (cdlleted inthe
vidnity of theemployessbrething zone) and genad areaar samples (odllected on theanesthdic catt near the
bregthing zoneof theanethesdogd). Samplesfor NLO were datained using bettery-powered portale sampling
pumpsopaaing a gapraximetdy 200 auic centimeters of arr par minute (aom). Theexhaudt part of eech pump
weasatached viaTygontubing toaninat Tedar beg. Sanpeswereadlledted for theduration of thesurgicdl
prooire Bagswereimmediady andyzed a alocation ausde of the oparaing room areausing aninfrared
andyzer (Faxboro Miran 108 Spadific Vapor Andlyzer) in acoordancewith NIOSH andlytical method 6600
Spesweareadletad ineach of the ORsinwhichtheuseof N;Owesartidpeted. Addtiond informetion partinert
tosampleadledionisprovidedin Tehle L

In order to assessamployee expoauresto the helogenated anesthelics agents used during the surgicdl prooaolres
pasond and aeasamplesweare adledted & thelocations previoudy destribed using bettery-powvered sampling



pumpsoparaing & gopraximatdy 200 aubic cantimelasof ar par minuke (coimin). The pumpswereconeded via
Tygontubing to charood tubecdlledionmedia. Sampleswerelater andlyzed in acoordencewith NIOSH ardlyticd
method 1003, for ehrang, helatheng, and isoflurane ulilizing ages drometogygoh equipped with anflameionization
detector.* A liging of informetion partinet to ssmple cdlledionisprovided in Teble 2

Lesk detection for NLO was conducted during the surgay proceduresinthe OR's: Thisinduded messremants
tekendredly a theaneshdic cat, cavenging sysam, and N,O ges iy system. Theemessramatsware
mede usng afledble sampling prabeateched to the partadleinfrared andy ze.

Ineddition totheadledion of evironmentd samples veantilation messremanisware medein eech of thegparating

roomsusng aHow Hood (Shartridge Ingrumants). Cdauaionsdf thenumber of ar dangespar hour (ACH) were
medein ade to essesstheadequery of thegengrd vantilaion syteaminthe OR's

EVALUATION CRITERIA

Asaguidetotheevdugtion of the hezards pased by workplace exposres NIO3H fidd 9af erploy
environmantd evduation aitaiafor asssssmat of anumber of demicd and physcd egats Theeaitaiaae
intended to suggest levd s of expoaureto which most workers may beexposad up to 10 hoursper day, 40 hoursper
week far awarking lifeimewithout expaiendng advarse hedth efedts Itis hovever, impartant to notethet nat @l
warkerswill be pratected fram adverse hedlth efedtsif thar exposresaremantained bdow theelevds A ardl
paroantage may expaience advase hedth dfeds because of individud susogatihlity, apre-exiding medica condition,
andlor ahyparsanstivity (dlegy).

Inaddtion, some hezardous SUbdances may &t in combingtion with other workplace expoaures thegenard
evironmat, or with medications or persond hehits of theworker to produce hedlth effeds evenif the cooupetionel
eqpoaresaeconrdled & thelevd s by theevdugion aitaion. Thesecombined efedtsareoften not condderad in
theevduation aiteia Also, somesubdancesare absorbed by direct contact with the skin and mucous mambranes
and thuspatentidly increesetheovardl expoaure FHrely, evdugtion aitaiamay drangeove theyearsasnew
infoarmetion onthetoxic effedtsof an agart becomesavalladle

Thepimeary sourcesdf evironmenid evdution aitaiafor thewarkplace are 1) NIOSH GiitaiaDocumanisand
recommencions[Recommended Expoare Limitsar REL'Y, 2) the Amaican Conference of Govenmeanta
IndLgtrid Hygienigts (ACGIH) [Threshdd Limit Vduesar TLV'Y, and 3) the U.S Degpatmant of Labar,
Oooupetiond Sty and Hedlth Adminidration (OSHA) oooupetiondl heelth gendards[Pamissle BExpoaLre Linits
o FEL'Y. Often, theNIOSH recommenddionsand ACGIH TLV'sarelower then the coresponding OSHA
gandards Bath NIOSH recommenddionsand ACGIH TLV'susLdly arebessd on marerecart infametion then
aetre OSHA dandards The OSHA dandardsdso may bereguired to tekeinto acoount thefeeshllity of contralling
expodresinvaiousindudrieswhere the agants are usad; the NIOSH-ecommended expoaurelimitsare bessd
primaily on concamsrdating to the prevention of cooupetiond dissese Inevauging theexpoaLrelevdsand the
recommencetionsfor reduadng theselevdsfound inthisrgpart, it Should be nated thet indudry isrequired by the
Oooupetiond Seety and Hedlth Act of 1970 (20 USC 65, et s5g;) to meet thoselevd s spedified by an OSHA
dandard.



A imewdghted average (TWA) exposurerdasto theavarage arbome conoantration of asUbdance duinga
nomd 8- to 10-hour workday. Some sUidianoes have recommended hart-term expoaurelimits or calling vaues
which areintended to supplemant the TWA wherethare are renognizad toxic dfedisfrom high short-tem exposLres

Aneghdic Gasss

Repartsby Vagmen and Askrog and Havald wereamong thefird to identify anincressed inddence of

goontansous abartion inwomen exposed to anesthetic geses and inwives of men exposad to aneshetic

geses>® In1974, the Amaican Sodidly of Aneshesidogists(ASA) pubdished theresits of adudy indicating "thet
femdemambasaf the oparating roomexposed graup were Lbject to increesad risks of goontaneousaoartion,
conganitd ebnamditiesin thar children, cancer, and hepetic and rendl diseese™ Thisrepart dso howed anincressd
risk of conganitd anomrditiesin affganing of mele gparating room parsonnd. Noinressein canoer wiasfound
among theexposed meles but aninoreesed inddence of hepetic diseese similar tothet inthefemdewasfound?

Inastudy puldished by NIOSH in 1976, N ;O and hel athenein respective concentrations aslow as 50 partsper
million (ppm) and 1.0 pom caussd messrale decremantsin pafomeance on psydhdogicdl tedsteken by hedithy
mdegadigesudans® Nitrousaxidedonecausad Smilar effedts: Thefundionsgaparenty mogt sandtiveto these
low concantrations of anestheticsweareviaud parogation, immediate memary, and acombaingtion of parogation,
coghition, and mator reponsssrenuired inatask of divided attention to Smultaneousvisud and auditary gimui.”
Heededhe, fatigue initablity, and didurbence of desp were dso reported®’

Martdity and ather gademidogic dudieshaverasad the question of possble cardnoganiaty of anesthetic gesss but
affident ddaare presantly ladking tolig N,O or hdathene as sugpected caranogens

Inagdudy of dentists Cohen et d. compared exposed parsonswiho usad inhd ation enesthetic more then 3 hours per
wek withacontrd group who usad noinhdation anesthetic. Theexposad graup reparted arate of liver disseseof
59 paoat, in compaisonwith arate of 2.3 percant inthe contrd group. Spontaneous abartionswerergported in 16
parcant of pregnandes of thewivees of exposad dentids in comparisonwith 9 paroant of thenonexposad. This
dffeencewesdaidicaly sgnificant; hovever, it shoud be noted thet therete of pontanecus abartionsfor &l
pregnendesrangesfrom 10to 20 paroant® Thisdudy did notidentify the gpedific anesthetic being usad by thedantids
uveyed, thet is whether they used N,O donear in combingion with ahelogenated agart® However, inareview of
thet sudy, NIOSH conduded thet “the hd oganeted anestheticsdone do nat eqlan the postivefindings of thesurnvey
and N0 equoaremug beaimpoartant contributing factor, if nat theprindipel fadtor”. ™ Thiscondusionisbesed ona
cdauaionwhich assumed thet asmeny as1in 10 of thedentigsusng aninhdaion anesheticamdoyed ahdogareted
agat. If theadiud fradionislessthen 1in 10, thecondusion hesadded srangth.

Inadocument recommending agandard for cocupetiond expoareto wade anesthetic ges NIOSH
recommended amaximum expoaredt 50 pom N,O anatimeweghted averege bessduning theanesthetic
adminidrationindantd offices® Thisrecommendationishbesed primarily on avalebletechndogy inredudng weste
aneshelic geslevdsintheeavironmats

WhenN,Oisused asthe sdleanesthetic agant inmedica procedures NIOSH recommendstinat oocoupetiond
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expoaure becontrdled o thet noworker isexposed a TWA concantrations grester then 25 ppm during the period
of adminidration. NIOSH recommendsthat cooupationd exposureto hdlogeneted anesthelic egantsbe contralled <o
thet noworker isexposed a conoatraionsgregter then 2 pom of any helogenated anesthetic apant duning the pariad
o aneghdicadmindration. When usad in combaingtionwith NLO, helogeneted anesthelic agants should be contrdlled
t0 05 pom, which, generdly, can bearived & by contrdling N,O toa TWA concantraion of 25 ppmaduring the
paiod of anetheticadminidration® Thareispresantly no OSHA sandard for nitrous axideor the helogereted
anesheicapats Howeve, inits"Naticeof Intended Changes' for 1986-87, ACGIH hesproposed TLV'sof 75
pomfar ethrang and 50 ppm for hdathene™

RESULTS
A. NitrousOxide

Thereadtsaof theevironmantd samplesadledted for NLO duing thesurgicdl proceduresarepresanted in Teble L
Asevidenoed by these data, the TWA conoantraions excesded the NIOSH REL of 25 ppmN,Oin5
(goroximeatdy 18%0) of the 28 parsond and aeasamples calleted. TWA concantrationsof NLO ranged fromOto
95 pom, with amean concantraion of 203 pom. Thehighet average conoartrations of NLO werefound inthearea
samplesadleded ontheanesthetic cats (27.7 ppm), fdlowed by the persond ssmples cdllected onthe sorub nurses
(240 ppm), and thedradaing nurses (17 ppm). Parsond samples adllected on therecovery room nurssshed the
lowest TWA concantraionsof NLO, with vduesranging from Oto 2 ppm. Rersond and areasamleswhich
exosded the NIOSH REL for N;Owerefaundinfour of theninesurgicd proosduresmonitared inthree df thesx
Qpardingrocoms

Theresitsof thelesk detedtion testsfor NLO conducted during surgical proceduresrevedled gesleskegefromthe
goromgason anesheiic cartsto beacommon prablem. Concentrationsof NLO ranging fram 250 toinexaess of
1000 pomwere detedted intheimmediae vidnity of thegaromaasontheanesthalic catsin ORNos 1, 4,5, ad
6. Other souraessof sgnificant leskegeinduded ahose comnedionin OR No. 6 & thepaint whereit comesfromthe
petiant to theanesthetic cart which mesared inexcess of 1000 ppm. Inaddtion, aconcenirationinexocessaof 1000
pemweasmessred inthevidnity of apetientsmouth during aprocedurebaing condudted inOR No. 5. The
endatrachid ouff westhen adjuded by the anethesdlogis which resLited in en rpid decreese of the conoantration to
grpradmetdy 10 ppm

B. Hdogeneted Anedhdic Agants

Tabe2 howsthereadtsd theevironmentd ssmplesadllected for helogeneted anesthetics usad during thesurgicdl
proosdures TWA conoantraions of ehranewerefound to rangefram bdow thelimit of detedtion to 363 pom.
Fve (goproximeatdy 36%0) of thefourtean parsond and areasamples collected exossded the NIOSH REL. 05 ppm
far hdlogeneted anesthetic agantswhen usad incomaingion with NLO. Overexposureswere nated intwo of thefive
procedures inwhich ehraneweas used, aswell asin onepasond sample adllected intherecovary room.
Concantrations of isoflurane and hdlathenewerefound to bebdow thellimit of quentitation of 004 and 003
my/sample repedtivey, indl Sx samplesodlledted for these SUibdances
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C.Gagd Vailaion

Cdaddionsaf thenumber of ACH besed on vartilaion messLremanistekeninthe sx ORsreveded thefdlowing
218 ACH for ORNo. 1, 26 ACH for ORNos2and 3,24.7 ACH for ORNo. 4, 240 ACH for ORNo. 5,
and 2.3 ACH far ORNo. 6. Whilethereareno NIOSH aitaiafor generd ventilation, the Department of Hedlth
and Humen Savioss"Guiddinesfar Corgrudion and BEquipment of Hospitdl and Medicd Fedlities' aurartly
recommeandsaminimum o 20totad ACH far oparatingrooms? It should benated thet the above vertilation
messremaiswaemedeon Jauary 20, 1987. OnJanuary 22, it wesnated thet the genard ventilation wasnot
pplying ar totheeed e OR's(NOs4, 5, and 6). Thiswesdtributed to adeviceinthe HVAC sygemwhich
tamparaily dut doamnthesydemto prevant damegeframadd ar baing brought infram the cutsde duing unusLaly
low temperatures Itisnat known for how long thesydemwesinopaade

DISCUSSON AND CONCL USONS

Asevidenced by theresitsof theevironmentd aurvey, bath NLO and ehvanewerefound to exossd the NIOSH
recommended expoaLrelimitsduring theperiod of thesurvey. Fedtarswhich mey have contributed to these
expoaresindudad leskege from anesthetic cat componants (1.6 gairameters), wark practices (leskegefrom theface
mesksand endatrachid auffg) and theinedvattant falureof apartion of theganerd ventilation system duning thesurvey
paiod Sncetheexadt megnitudewhich theseand ather fadtars may haveinfluenoad employeeexpoarescannat be
ogerminad, it isnecessary thet dll arees of exposurecontra beregulaly examined toidentify wheareimprovemaniscan
bemede A bridf dsousson of somed thekey aressnecessary far contrdlling employee expoauresispresanted
bdow.

Eouipmet Mantenance

Of primery impartancein meintaining wede anesthetic conoantrations within acogateblelevdsisthe regular
manenencedf anesheicequipmat inader to prevart leskage Recant ddaindicatesthet lesksfromthehighand
low pressreanesthdic ddivary sysem resLiting fram poor maintenence of theanesthetic unitisaprimery source of
amployecepoaresinthe OR 2 Background N,O levdsdf 5 pom and grester gengrelly have been assodiated with
lesksinthehigh presreges ddivary sygem, whichindudestheNLO supply lines thecomnedionsat and bewean the
adiling and anesthesamaching, and the comnectar-contrdl vavefromtheflovmeter® During anegthdtic
admindration, low pressurelesks ooouning betwean theflovmetiersand bresthing hoses (induding theflovmee,
Vaparizer, resavair beg, popoff vave, endotrached tube, autométic ventiletor, and CO, aosorber) canbeasgnificant
ourcedf expoare Duing thesurvey, lesk testing of the anesthelic cartsreveded leskegefrom the arometer tobea
congdat praleminthe OR's

Saveging

Savagng sydamsconsd of aadleding device meansof digposd, and pressurebdanding deviceif necessary.
Degpanding onthe paticular typed aneshelic equipment in use, Scavanging adgptars should belocated &t the popaff
vavefar thedrdedosorber, nonbregthing valve, T-tube and ventilatar. Inaddtion, scavenging may benecessaty &
locaionssuch asthegarameter inthe evant thet meintenence can nat remedy
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thepresat leskage Aswithdl scavenging sydas itisimportant to ensure prope pressrebdlanang o thet the ges
s/dem dossnat intafarewith the proper gparalion of theaneshetic ddivery sydem.

Gaad Vaiildion

Whilelocd exhaugt vertilation (such ssscavenging) isthe prefared means of dimineting wedte gessesa tharr paint of
gaadion, ganad room vantilaion dso playsanimpartant rdein mantaining acogptisblewedte geslevdsinthe OR.
Reesonsfor mainianing good generd ventilaion exdnangeraesindudethergpid ramovd of weste gessesgenerated
asareat of anethesiaindudion, poory fitting facemeeks impropary inflated endatrached tubes or low or high
presaurelegkswhich may oocasondlly devdgpinthesyseam. Asevidenced by thelevd of etraneinthepasord
smpleontherecovary roomnursg, thisisd an aeainwhich mantianing good ganad vartilaionisimportart.
Sneesavagng sydemsaend presat inthesearess genad vattilationisrdied onto remove theweste geses
expirad by thepetiet. Asaminimum, ORsshoud besupplied with & leegt 20 tatd &r dhengesper hour, ad
recovary roomswith a leeet 6 &ir changesper hour 2

Theinedvatat sutdown of thegenard ventilaion sysem far three of the OR'swhich oooured during the sunvey mey
havereated in somed theexpoauresreleding higher then nomd concantraions: Whilethetamparary sutdown of
thissydemmay nat have ben preventaile, provisansshould be medeto dlow far rgaid identification and corredtion
to prevat Luchindancesfrom coouming inthefuture

Work Pradtices

Ropa wok pradicssaredsn akey demant in contraling wade anesthetic gesexpoaures Onedudy edimeted thet
A 10 99 paroant of dl wede gas expoaLrein OR'sequipped with propaty desgned scavenging componanisimay be
theresut of poor work pradtices of theanesthetist Improper wark pradiossindudethe useof poardy fitting face
mesks insUffident inflaion of endotrached tubes and alllaged vdlaileanesthetic egarniswhilefilling vepaizas
Degaite condant attention to good anesthetic tedhniques it isnat dwayspossblefor theanethesdogd to beavare of
posshleleskegefromthesesources Theardfarg it isimpartant thet the generd vearntilation be adequiete to removearny
wadeanedhdicsthet might reaut fraomthissource

BxpoareMonitaing
TheDay Surgay Cata paiodicdly monitorsemployesswarking in the oparaing room areafor nitrousaxice In

conjundionwith periodic monitaring, ongaing leek detedion isaso avaulemethod of essessing the dfediveness of
eqposrecontrd medhenigrsintheORs

RECOMMENDATIONS

Whilethe Day Surgary Unit hed in pdlace enginesring contrdsand implemented work pradicsswhichweregenardly
effedtivein contralling exqpoaures two addtiond aresswharefurther atention was nesded wereidentified duning this
uvey. Theeindudedt



(D) Caredion of thelegkagefrom the aromeiarson theanesthetic
cats

(2 Examirgtion of thegenard vartilaion sydem and modification to
prevart fuire hutdowns such asthet encountered duing the sunvey.

Ineddition, ongaing efatsare necessaty to aretrd sfeexposurelevdsaemantanadinthefuiure: Detaled
recommeandationsregarding Speaific contrd proocediures work practioes, and monitaring proceduresareinduded inthe
NIOSH aiteriafor arecommended dandd... lond etowadeaneshetic advapors® Inorderto
effectively contrd employeeexpoauresin the gparating room, acomprenansve programwhich addressesdl of thesearessis
necessay. Duetothelength of theserecommanddionstiey arenat repedied inthissedion. Inlieuof this aopiesaof this
documeant have bean provided ssparady to the Predoytarian Day Surgary Center. Adheranceto therecommendations
goadfied inthisdocumant should hdp to maintain exposureswithin acogptablelevdsand pratect the hedlth of theemployessin
thisarea
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Tadel

Bresthing Zoneand Genard Room Air Conoanirationsof Niitrous Oxide
Presytaian Day Surgary Canter, Albuguerque, New Mexico

Jnuay 21& 22,1987
SAMPLE LOCATION SAMPLE SAMPLING TWA CONCENTRATION
TYPE (ORNo) DESCRIPTION PERIOD NITROUS OXIDE (FPM)
(SamplesCdllected January 21, 1987)
Parsord 6 SoubNuse 7:22a- 830a 75
Persord 2 Circ.Nus 7.25a- 817a 10
Parsord 2 SoubNuse 7:30a- 810a 75
Area 2 Aneghdic Cat 7-34a- 815a 75
Area 1 Anethdic Cat 825a- 953 10
Persord 1 Circ.Nus 82la- 9565a 5
Parsord 1 SoubNuse 823a-1003a 10
Persord 6 Circ.Nus 9.06a- 10.06a 20
Parsord 6 SoubNuse 9.06a- 10:20a 20
Area 6 Aneshdtic Cat 915a-10:12a 20
Parsord 3 SoubNuse 10:11a- 10:58a 5
Area 3 Aneshdtic Cat 10:17a- 1051a 5
Parsord 3 Circ. Nurse 10:15a- 10:55a 5
Pasord Recovay  Nurse 10:32p- 11:45p 2
Persond 4 Circ. Nurse 11:18p- 11.57p 15
Parsond 4 Circ. Nurse 11:190- 1145 15
Area 4 AnethdicCat 11:20a- 11:50a B
Parsord Recovay  Nurse 11:50a- 1:30p <LOD
(SamplesCallected Jenuary 22, 1987)
Parsord 4 Soub Nurse 7.25a- 843 5
Persord 4 Circ.Nuse 7.:25a- 843 83
Area 4 Aneghdic Cat 7.36a- 845a 15
Parsord 5 SoubNuse 817a- 93a 2
Area 5 AnethdicCat 822a- 9.32a 2
Persord 5 Circ.Nuse 817a- 934a <LOD
Parsord Recovay  Nurse 847p-1012p <LOD
Parsord 5 SoubNuse 10:40a- 11:57a <LOD
Persord 5 Circ.Nus 10:40a- 11:59a <LOD
Area 5 AnethdicCat 1041a- 11:57a <LOD

Bvdugtion Qritaia - NIOSH REL - 25 ppm during thepaiod of adminidration.

<LOD - Lesthenthelimit of detedtionetimeted & 1 pom.



EVALUATION CRITERIA: NIOSH REL - Halogereted Anesthetics; 0.5 ppm (when used in conjundionwith N,0).

LOCATION
(ORNo)

Recovay

Tade2

Bresthing Zoneand Gena'd Room Air Conoantrations of Halogeneted Anesthetic Agants

SAMPLE
DESCRIPTION

SoubNurse
Circ.Nus
AnsthesaCat
Soub Nurse
SoubNurse

Circ. Nurse
ScrubNuse
Circ. Nurse

SoubNuse
Circ. Nurse

Nurse
Circ. Nurse

Nuse

January 21,1987

SAMPLING TWA CONCENTRATION

PERIOD ETHRANE (PPM)
7:22a- 830a <LOD
7.25a- 817a <LOD
7:34a- 815a <LOD
7:30a- 810a <LOD
823a- 10.03a NA
825a- 958 NA
821a- 10:15a NA
9.06a- 10.20a 040
9.06a- 10.06a 029
915a- 10:12a 045
10:11a- 10:58a 031
10:15a- 10:55a 115
10:17a- 1051a 106
10:32a- 11:45 126
11:18a- 11:57a 115
11:20a- 11:50a 363
11:50a- 1:30p 017

Predytaian Day Sugay Cate, Albugquergque New Mexico

<LOD - Lessthenthelimit of detedtion of 002 mgftubefar dihrang, and 0.01 mgftubefor hdatheneand isoflurane
Thevduesshownin parethessarethosewhich werefound to bebovethelimit of detedtion, but lessthen thelimit of quientification. Therdfare, thesevduesareanly conddared to
beetimaesaof expoares

TWA CONCENTRATION
ISOFLURANE (PPM)

037)
NA
NA
NA

017)

(014)

(010)
NA
NA
NA
NA
NA
NA

<LOD
NA
NA

<LOD

TWA CONCENTRATION
HALOTHANE (PPM)

(009)
NA
NA
NA

(0.16)

(040)

(014)
NA
NA
NA
NA
NA
NA

<LOD
NA
NA

<LOD



